incorporating a wide spectrum of methodological approaches. We measure morphological 24 traits involved in foraging and prey handling performance including bite force, weight lifting 25 capacity and wing morphology. We then measure resulting prey consumption using both 26 morphological and molecular diet analysis. 27
These species closely resemble each other in morphological traits however, subtle but 28 significant differences were apparent in bite force and lift capacity which are related to 29 differences in basic body and head size. Both morphological and molecular diet analyses 30
show strong niche overlap. We detected subtle differences in less frequent prey items, as well 31 as differences in the exploitation of terrestrial and aquatic-based prey groups. M. dasycneme 32 feeds more on aquatic prey, like Chironomidae and their pupal stages, or the aquatic moth 33 
Methods 133
The study uses a combined approach including data collected from molecular and 134 morphological analysis of diet from faecal pellets, measurements of wing morphology, bite 135 force and laboratory experiments on hunting performance. 136
137

Study site and guano collection 138
We collected faecal samples between May and August 2009 from bats mist-netted 139 along their commuting routes between roosts and foraging habitat over the Schwentine River 140 in Schleswig-Holstein, Germany (54,195°N; 10,308°E). The distances between the sampling 141 sites varied from 2.94 km to 14.61 km. Thus given the proximity and similarity of the 142 landscape at each site, we consider them to be "sympatric" (able to commute freely between 143 sites) and that any observed difference in diet between the species is unlikely to be explained 144 through access to different species of insects via habitat selection. We kept bats in clean soft 145 cotton bags for approximately half an hour after capture for collection of faecal samples. We trained bats to take mealworms from the water surface of an artificial pond (3 × 4 164 m), built in a 4 × 9 meter flight room. For measurements of maximal weight lifting 165 performance we connected a dummy mealworm with a piezo electric force transducer (type 166 5015A, KISTLER, Inc.) via a nylon thread and a custom made deviating mechanism. The 167 dummy was connected permanently with the nylon thread so that maximum lift force could be 168 obtained. After each catching attempt (successful or unsuccessful) a real mealworm was 169 provided on the water surface. 170
Bite force -All bats caught in the field were identified, sexed, weighed, and 171 measured. We only choose adult bats for bite force assessment. Measurements included 172 forearm length (the standard proxy for bat body size) and upper tooth row length (distance 173 from the canine to the 3 rd molar, CM³), used as a proxy for head size. We measured maximum 174 bite force in 20 bats each of M. dasycneme and M. daubentonii, by letting the bats bite onto a 175 custom-made lever which connected to a piezo electric force transducer (KISTLER, Type 176 9217A) (Aguirre et al. 2002) . The distance of the bite plates was adjusted to accommodate a 177 standardized gape angle of approximately 25° (Dumont and Herrel 2003) . A series of six bite 178 sessions was conducted, some sessions consisting of multiple bites. The maximum bite force 179 obtained across all bite sessions was used for further analysis. Bite forces were corrected for 180 the effect of the lever and transducer system. We released bats directly after measurements at 181 the site of capture. analyses. We amplified insect DNA from faecal pellets using insect general COI primers ZBJ-187
ArtF1c and ZBJ- 
Results
273
Functional morphology 274
We measured wing parameters from 30 bats using digital photos of live animals 275 (Table 1) 
Molecular diet analysis 301
We identified a total of 176 MOTUs, of which 125 could be assigned to insect taxa. 302
For 51 MOTUs we found no matches in the BOLD Systems. We rejected 3 MOTUs, either 303 because they were too short or because they matched unrelated taxa (e.g. Fungus). We found 304 M. dasycneme and M. daubentonii was higher than similar comparisons within species (Table  313 3). 314
Within the identified prey species (n = 51), some specific prey habitat interactions are 315 apparent. The Lepidoptera we found in the samples from M. dasycneme encompasses three 316 species, which either have aquatic life stages (Acentria ephemerella) or develop in close 317 proximity to aquatic ecosystems (Nonagria typhae, Leucania obsoleta). Other species like 318 
Morphological diet analysis 326
Overall, we analysed 206 samples of M. dasycneme (n = 84) and M. daubentonii (n = 327 122). In the diet of M. dasycneme we identified 12 prey groups and for M. daubentonii 17 328 prey groups. Within identified Diptera, we could identify the sub-order Nematocera with the 329 families of Tipulidae and Chironomidae and the genus Glyptotendipes, and the sub-order 330
Brachycera. Within the Hemiptera, we were able to identify the families Corxidae, Gerridae 331 and Aphidoidea. The two predators showed high dietary overlap and similar niche breadth. 332
The ADONIS analysis indicated significant differences in the diet of the two species 333 (ADONIS: F = 2.53, P < 0.05). The NMDS ordination resulted in a two-dimensional solution 334
with a final stress of 0.132. Samples of M. dasycneme and M. daubentonii are evenly spread 335 out in the diagram and overlap strongly (Fig. 3) . 336
The Simpson's index showed no statistically significant differences between species in 337 diet breadth or the diversity of prey taxa (M. dasycneme: 0.75; M. daubentonii: 0.82; χ² = 338 90.3281, df = 1, p < 0.001). Additionally, Pianka's index for niche overlap indicated an 339 overlap of nearly 100% (Table 5 ). Comparing the single prey groups between the species' 340 diets, only chironomids differed significantly between the two bat species (Table 5) . 341
Unknown Diptera and Brachycera also occurred, but not significantly more often in the diet of 342 M. daubentonii. Similar observations concern chironomid pupae in the diet of M. dasycneme 343 (Table 5 ). Both species displayed differences in prey occurrence regarding the major habitat 344 where prey groups are found (GLM, aquatic: z = -0.009, P < 0.05; terrestrial: z = 0.902, P = 345 0.367). 346 surfaces. Both bat species show high similarity in wing morphology, which, together with 367 high similarity in echolocation (Siemers et al. 2001) , implies that both bat species perceive 368 and exploit the same prey when they are in the same habitat. We found wingtip shape (I) to be 369 highly variable within the species (female-male difference). Still the higher wingtip shape 370 index (I) in M. daubentonii might indicate better maneuverability. M. daubentonii is known, 371 to utilizes heterogeneous foraging habitats, like riverine forests, river banks and lake shores, The ability to carry higher load is correlated with behaviour. The ghost bat, 387
Macrodermas gigas (0.12 kg), can carry up to 60 g (= 50% of its own weight), which allows 388 it to sustain a diet of small mammals (Kulzer et al. 1984) . The vampire bat Desmodus 389 rotundus can take up 100% of its own weight in blood, also a necessary adaptation, which 390 allows this species to maintain a nutritionally low blood diet (Wimsatt 1969 (Aihartza et al. 2008) . In all, lift capacity may be a fundamental character in niche 394 specialization in bats thus the subtle differences measured here are intriguing. However, these 395 measurements should be treated cautiously. Although these same flight room parameters have 396 been successfully used previously with these species (Siemers et al. 2001) , the difference we 397 found in weightlifting performance might be partially explained by the aerodynamic The results for bite force show some differences between the species. Although both 405 are insectivorous and feed mainly on soft bodied prey (e.g. Diptera, Lepidoptera), M. 406 dasycneme had a higher bite force than M. daubentonii. These differences result from the 407 overall size differences between the species, particularly head-and jaw length, head width and 408 One limitation of our morphological and behavioural data was a limited sample size. 422
The conservation situation for both species limited the number of individuals that we may 423 take into captivity. To compensate we have performed a repeated measures design and 
Resource partitioning and mechanisms of species coexistence 490
Our data confirm that these species show high morphological and behavioural 491 convergence which leads directly to high trophic overlap. But we also distinguish subtle but 492 significant differences in bite force and lift force which corresponds to small differences in 493 predator body size and explains subtle differences in prey exploitation. In our analysis, we noted subtle differences in the dietary profile of these bats. While 507 these are real, it is particularly interesting to consider whether these differences are 508 biologically meaningful. First, it is important to note that while morphological data is limited 509 in its ability to recognize subtle differences, molecular data, which identified prey at the 510 species level, is likely biased towards the detection of resource partitioning. This method will 511 tend to overrepresented rare items and underestimate the importance of common items (Clare 512 et al. a/b accepted). As such, it is almost certain that two dietary analyses will contain species 513 that are different (as we have seen here). To differentiate these random differences from 514 biologically meaningful partitioning, we must consider whether the bats can differentiate at 515 this level. While low duty-cycle bats very likely perceive insects by size, shape, speed and 516 acoustic reflectivity, it is unlikely that they differentiate subtle morphological differences 517 between species. As such, we must treat minor species-level differences conservatively. Of 518 particular interested in our analysis are aspects which suggest a significant behavioral 519 difference, for example, we observed that M. dasycneme was almost twice as likely to 520 consume Chironomid pupae and more likely to consume prey with aquatic habitats. This 521 suggest a difference in hunting style which may be a far more significant form of micro-522 resource partitioning that any particular species-level difference in diet. As such, strict 523 differences should be considered in light of their relevance to behaviour. The power of these 524 analyses will be seen when these high-resolution dietary analyses are used to test specific 525 behavioural hypotheses and to guide perceptual test of bats' echolocation ability. 
